9-1.90° 2 o )lesls 6 093 1398 a5 9 3133 (Wl 395 9 il w Jigo dlxo

D9 3y (sole doliolo 9o

S\ JULE W FYpyer ] e ;
QIR WY 9 el (wdngo /

www.smeir.org

& &N e

a3 i [ il Ly o jemolS SUlo (plas g (6 ST @ Cuoglio () y
59 IS | 0 guicnn g | dinS g Ui ¢ i SS9y ( S 95L0

3 " 3 .. 5 2 1 . . s
I9 Pgualo JoLc ¢S ‘SoLn.:.cl f"J‘Q‘“ ¢ C’L:j‘ru r:L».t ¢GRS d.wLC J'.‘f'°‘
Al eyt « oodbul 33T olKzils wlinizs g pgle wmly ( SlKo cwiige 09,5 il olid I8 -1
Sl bl iz o codlal o1 oSzl wol] iz asly o SilSn i 09,5 ¢ bokiul -2
Sl eyt oDl ol5T olEtsls wlinizg 3 pole dorly «SeilSo cwviigen 09,5 +,bokinl -3
p_saraeian@iau-tnb.ac.ir 8514143131 ., ssaro bl cam *

oS> Wlio Sled!

"

Jol (st allia

1397 ols 5 8 2l
1397 54128 s i
1398 Slo ozl o @il

Ol b oy 4 el Consd (S S 4 o G mlis ;0 (F9elS slaosle plyie 4 (5 ealy i slacy joealS 059 50l
sopdle oy ol 3l ool s 5 alcs sl b o) esieiaeelS ol ol il o esliil 5y50 (5, Yaame ailons 318
el (b slacsoals 3T sl ales 1S Ll adilioe o) 5500 @ S 0T 0l Sead v093 oot 5 (Soid s>
oSy o3l Jlaz 3l St ol @) sl Bl 53 I il e oSVl 5 oty mlio 53 Sl bl s T (5 ST
S gy050 0,0 10 7 5 2 sla g aoyo b poiegd] anSgyoum w0 3 52 1 slo gy doyo b ASel Jolis LsTos

Lo ilgals
(35 ) el 0o eoliul oy T 5 3 sla S5g wo 0 b 59y 9T 500,015 10 5 2 sl i aoyd b e jeie o st
Sloggesl 5 eolitul b cojendls  SilKe (olym g (oxgw &) s pdy Jucal ggejl 51 osliind b cojemals (6,85t 4 conglie
(itS Aol ( US6L 59 N2 L a5 wh aseiie gl oy g dwslie b Coles 10 4 S5d o gy dipd 5 (Bt (GEAS
AenSgy0d (Sig %2 1309331 b cyuizmon 13,5 dolgs los Sguge duoy0 5911 sw/,..u\ b CuelS B g Sgupe vy 5833 By E i
s sl R S wpgtoosll aenSym (59 O (109381 b eizen 5 Whise st 00,0125 s 4 gl it
9 5:5le S LiSTy s 4 poninngll anS g 0um (sol> diges 13 itges o Rl e il o ialS s ,0 5912 ann /sl

A3l e ol slasge oy ol

el il by CoemelS
cw}g_ ‘Spd Jl&a.»)l

Investigation of fire resistance and mechanical properties of Glass Fiber
Reinforced Polyester composites in the presence of nanoclay, magnesium
hydroxide, aluminum hydroxide, zinc oxide

- - - - * - - -
Amir Asheghhoseini', Payam Saraeian?’, Shahram Etemadihaghighi', Adel Maghsoudpour?...
1- Department of Mechanical Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran
2- Department of Mechanical Engineering, Najafabad Branch, Islamic Azad University, Najafabad, Iran.
*P.0.B. 8514143131 Najafabad, Iran, p_saraeian@iau-tnb.ac.ir

Article Information

Abstract

Original Research Paper
Received 29 May 2018
Accepted 19 November 2018
Auvailable Online June 2019

Keywords:

Expose

Glass / polyester composite
Combustibility

Filler

Burning rate

Nowadays Polymer Matrix Composites are replaced by metal as composite structures in petroleum industry
due to their lightness and high strength ratio. Usually, the resin used to make these composite structures is a
polyester resin and because of the use of this resin, in addition to its good physical and chemical properties, its
price is lower than other resins. but one of the disadvantages of polyester composites is to expose it and to
create a hazard in the petrochemical and refinery industries. Therefore, in order to solve this problem, four
anti-inflammatory filler materials, including nanoclay with a weight percentage of 1,2,3%, aluminum
hydroxide with a weight of 2,5,7,10%, magnesium hydroxide with a weight percentage of 2, 5,10,15% and
zinc oxide with a weight percentage of 1,3,5,7%. In this research, the resistance to fire extinguishing by
combustibility test (burning rate) and mechanical properties of composite by using tensile, hardness and
impact tests is investigated. Finally, by comparing and checking the results, it was found that with 2%
nanoclay weight, the maximum tensile strength, 58.33% improvement and with 39.11% hardness of glass /
polyester composite would be improved. Also, by adding 2 wt% magnesium hydroxide, the impact strength is
improved by 125%, and by adding 5% by weight of aluminum hydroxide, the burning rate of glass / polyester
composite is reduced by 59.12%. It is the cause of the burning down rate in the sample containing aluminum
hydroxide due to the reaction of hot forming and the release of water molecules.
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Fig. 1 Hand-layup method for composite samples
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Table 2 Maximum tensile strength of the samples from the tensile test
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Fig. 4The presence of a void in a sample containing 3 wt% nanoclay
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Fig. 3 Comparison of the maximum tensile strength of polyester / glass
composite
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Table 4 Impact Energy of samples from impact test
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Table 3 Hardness of samples from hardness test
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Fig. 5 Comparison of hardness of polyester / glass composite
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Table 5 The burning rate of the samples from the flammability test
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Fig. 7 Comparison of burning rate of polyester / glass composite
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